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By the time this issue reaches the reader, momentous events may have 
taken place over in Europe. A midsummer burst of wishful thinking, born 
of the “purges” and such in Germany and allied battle successes, prompts 
the notion that Hitler and his hordes may have caved in by this time, or 


may be definitely in the process of so doing. 


Further wishful thinking fosters the idea that it would be a grand 
thing when the European war is ended to discharge immediately and send 
home all the men who just now are engaged in the laudable business of 
knocking out the enemy—with enough men also released or relieved of 
vital war work to put together some of the equipment needed to replace 
machinery that has taken an awful beating in non-essential industries dur- 


ing the past four or five years. 


However, while thinking wistfully of what we have not, let's be 
thankful for what we have; glad that it isn’t worse, as it might well be. 
And by the time Christmas rolls around we hope we shall have cause to 


observe the day with fervor. 


The order of the day is “Look Forward”. Look Forward, with the 
certainty that we will make plans, individually and as groups, in order that 
we may not be held guilty of contributing, by inaction, to unemployment 
and disorganized conditions. That's the real heart of the post-war prob- 
lem, with personal benefits running a close second, to be sure, but not 
anywhere nearly as important as the condition of prosperity or sorrow, 


grief and misery that will prevail throughout the nation. 


In various parts of the nation, astute business men are preaching of 
looking forward to what's needed and wanted after the war. Discounting 
dreams about houses and automobiles and airplanes and some other things 
that might not find a ready sale—even if they could be produced—there 
is a huge backlog of demand and desire for almost everything. 


Constructive post-war planning fostered by business men, each in his 
own community would, in the aggregate, assure a peace time future — im- 


mediate or eventual — of progress, hope and prosperity. 


M.H.B. 
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New Members 


Calgary 


H. G. Saxton, Union Tractor & Harvester Co. Ltd. 

G. N. Hall, The Alberta Pacific Grain (1943) Ltd. 

D. G. Miller, United Grain Growers Ltd. 

H. G. Humes, The Alberta Pacific Grain Co. (1943) Ltd. 
F. C. A. Clark, 628 Lougheed Bldg. 

J. M. Gariner, Alberta Wheat Pool. 


Hamilton 


O. L. Hadley, P. L. Robertson Mfg. Co. Ltd., Milton. 
Miss Helen Burkholder, Imperial Coffee & Spice Co. 
F. W. Hyder, Unemployment Insurance Commission. 
M. C. Glover, Brown Boggs Foundry & Machine Co. 
C. E. Morris, Cooper Construction Company. 

Robert Muirhead, The Halliday Co., Burlington. 
Wm. Broadhead, Income Tax Dept. 

Mrs. Flora K. McGregor, Wright, Pounder & Co. 

A. C. Burns, Income Tax Dept. 


Toronto 


J. Ross Rogers, Canadian Postal Corps. 
James B. Buchan, Public Accountant. 
Wilfrid B. Flynn, Clarkson, Gordon, Dilworth & Nash. 


Windsor 


Roy E. Randle, Ontario Dept. of Agriculture. 

M. G. Menzies, Hiram Walker & Sons Ltd. 

A. G. Gill, Dominion Forge & Stamping Co. Ltd. 
Alfred M. Bell, Sealed Power Corp. of Canada. 
Ronald H. Gough, Sealed Power Corp. of Canada. 


Fort William-Port Arthur 
Raymond T. Greer, Great Lakes Paper Co., Fort William. 
Edward F. Grabowy, Ogilvie Flour Mills Ltd., Fort William. 
Kitchener 
A. M. Crowder, Beatty Bros Ltd., Fergus. 
Montreal 


Auguste M. Altais, Mowatt & Moore Ltd. 

Rupert A. Mullan, W. V. Dawson Ltd. 

Fred A. Rutherford, Canadian Pacific Railway. 

M. R. Oulette, 5363 Duquette Avenue, Montreal. 

John Norris, L.C.M.I., Apt No. 3, 1154 St. Mark Street, Montreal. 
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Vancouver 

Gordon G. Wallace, Treasury-Cost Section, Whitehorse, Y.T. 
Non-Resident 


Miss J. Kent Hutchison, Dept. of Finance, Washington, D.C. 
C. M. Sinclair, Beatty Bros. Ltd., Penetang, Ontario. 
L.A.C. S. W. Field, R.C.A.F., Dartmouth, N.S. 





Back Numbers Wanted 


The following back numbers of Cost and Management are urgently 


required: 


Feberuary, 1933. August, 1933. 
May, 1933. October, 1933. 
July, 1933 June, 1934. 


Any member who can spare any of the issues listed is urged to mail 


same immediately to the Secretary. 








LIBRARY BOOKS ON LOAN 


ALL MEMBERS WHO, AT THE PRESENT TIME, 
| HAVE LIBRARY BOOKS ON LOAN, AND WHICH 
| HAVE BEEN OUT OVER THE USUAL 30-DAY 
| PERIOD, ARE ASKED TO RETURN SAME TO THE 
| OFFICE AS SOON AS POSSIBLE. 

| 
































COST AND MANAGEMENT 

















W. H. FURNEAUX, R.IA. 


Aerovox Canada Limited 
Newly Elected ist Vice-President 


The Canadian Society of Cost Accountants & Industrial Engineers 
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Night Fall: Luxor 


A poem by PROFESSOR R. R. THOMPSON, one of the Founders and an 


Honorary Member of our Society. 


I 


Night fell on old Luxor; 
Then o'er the desert, darkness swiftly crept, 
And filled the distant valleys, where there slept 
The spirits of a hundred Theban kings, 
Whilst, save the rustle of the night-wind’s wings 
Through those vast temple halls and colonnades, 
As if the ancient gods held court with shades, 
No sound broke o’er the scene. 


II 


All nature, hushed in awe 
Before the splendour of the dying day, 
Lay silent, and below swept on its way 
The Nile. E’en as I watched, the light had flown 
The zenith’s boundless spaces: then were sown 
With countless stars the sapphire depths of night, 
Whilst oceans of transparent amber light 
Flowed down the western sky. 


Ill 


Above the Libyan hills 
Some clouds hung flaming ‘midst a blood-red glow; 
Then fell on all the silent plain below, 
A silence more intense. Infinite space-! 
Infinite worlds of light! I hid my face, 














And bowed my head, o’erwhelmed with such a flood 


Of thoughts, too vast for finite minds: I could 
But wonder, what is man? 


IV 


I leaned my arm against 
A: column of stupendous size, beside 
Whose bulk a mote I seemed. In all their pride 
The massive ruins seemed to say to me, 
“Ye pass; but we, in our immensity, 
“Live on eternal as the hills which gave 
“Us birth, and as the Nile whose waters lave 
Our base, immutable.” 
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NIGHTFALL: LUXOR 
Vv 


It seemed that men were naught 
But tiny insects, crawling, till they died 
And crumbled into dust. Just then I spied 
A star supremely bright, and swiftly sped 
My thoughts o’er countless million miles of dread, 
World-peopled Space to ask, if, there, are men 
With minds like ours, who build great temples; then 
Stand wondering at themselves. 


VI 


By thought I flew through Space, 
And trod the outer spheres. I saw that man 
Could n’er be measured by the cubit’s span, 
Nor weighed like stone; for he is god-like, vast, 
Whose will-power raised these temples of the past, 
Who understands the movements of the throng 
Of Heaven, and measures Space; this flame of strong, 


Undying energy. 
VII 


I looked around again 

At those stupendous ruins of Luxor, 

And spake my answer back: “Ye were no more 

Than shapeless stone till man created ye 

“In his imagining, and painfully 

Subjected nature’s powers to his will 

Till ye from out o' the bowels of your hill 
“Were carved, and made yourselves.” 


Vill 


“We pass, but ye stay here 
Unmoving, senseless, dead, in slow decay. 
“Ye truly spake: we pass, but on our way 
To solemn portals, some call Death, where all 
‘That chains us to this Earth aside shall fall, 
“And we shall stand, and know as we are known, 
Be free to wander, where our thoughts had flown, 
“Creation’s furthest realms.” 


IX 


“E’en now, with flesh-veiled sight, 
“We thrill responsive to our Father’s Mind 
“Who wrought the sunset’s glow, and we shall find 
“Undreamed-of glories, when we grow as He 
“Would have us grow, in endless harmony—” 
Thoughts came too fast for words; but I had said 
Enough, and, through the darkness with my head 


Erect, passed on my way. 
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Wage Systems 
By ERIC AUSTIN TRIGG 
PART II 
Taylor “Differential Piece Rate” System 


This system, developed by Frederick W. Taylor some years before the 
plan of Halsey, rather than being baséd on time wages, is a modification 
of the piece rate system. The plan is one by which two rates are set. 
These two rates consist of one well above the normal time rate, and one 
somewhat below. Then, the workers who receive the higher rate are those 
who can reach and surpass a specific standard of performance. This stand- 
ard of performance is set on a much higher level than what was considered 
to be normal under the Halsey system. It is set at a level attainable by 
proficient workers, working under the best conditions. 

This whole system can be seen to rest upon the choice of the correct 
standard. The standard must be exactingly accurate since it determines 
the difference between high wages and low wages. Taylor realized the 
dangers of a piece work system, and in order that he might arrive at the 
proper rate, to secure increased earnings for workers and increased produc- 
tion for employers, he introduced a system of time studies. 

Stop watches were used and every operation of the worker was broken 
down into elementary functions and timed. This was done with the best 
of equipment so as to insure a high standard of performance and a high 
degree of efficiency. This time study was one of the first real attempts 
at Job Analysis. These time studies showed the required standard, and 
set a level, above which the high rates prevail, and below which lower rates 
are paid. 

The original idea of the system was to eliminate all of the poorer 
workers from the shop entirely. It was thought that the differential scheme 
would make it more worth while for the better qualified, competent, and 
efficient men to do their best, while at the same time it would discourage 
those who were not so well qualified. It was felt, that if they constantly 
found it impossible to maintain a high level of performance they would 
eventually drop out, and go into industries for which they were better 
fitted. High piece rates were considered desirable if each man and machine 
in the company was turning out a proportionately larger amount of work. 

This idea has not been borne out entirely, however, as it is found 
that there is considerable incentive in the ranks of the lower rates to get 
up to the higher rate level by achieving the desired standard of perform- 
ance. A curtailment of output, on the part of the worker, because of the 
lower wage rate, would only serve to reduce his total earnings. 

The full value of this system cannot be appreciated until it has been 
tried. Success or failure of this system depends to a considerable extent 
upon the group of men to which it is to be applied. Some men would not 
mind starting with low rates, if high rates are possible at some future 
date, while others would not feel it worth taking the chance. 

From surveys of plants using this system it has been found that the 
other systems get more response from the workers, but this system gives 
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more satisfaction to them. Exceptions to this were found in plants where 
rates were set on past experience rather than by precise time studies. Some 
rate revision has been found to be necessary though the amount has been 
negligible. 

Merrick Modification 

The Merrick Multiple Piece Rate is a modification of the Taylor system. 
In it there is a second differential, or a second goal at which the worker 
can aim. It gives the moderately efficient worker a level of accomplish- 
ment at which to aim. This system of differentials extended would seem 
a more logical way of setting wages. 

Gantt Task and Bonus System 

The system about to be discussed was devised by Henry L. Gantt, an 
associate of F. W. Taylor. The system was so constructed as to combine 
the characteristics of the Halsey and Taylor plans. The basis of compen- 
sation is time, as in the Halsey system, while the Taylor system contri- 
buted the idea of a set standard of performance, which, when attained by 
the worker, gives him a higher recompense. The idea of giving him a 
percentage of the profit from excess production is dropped. The worker 
receives not merely the equivalent of a full piece rate in the bonus for 
time saved above this standard, but something extra, too. Under the 
Halsey system he received only a portion of the time saved, but this system 
is dropped and the Taylor system of “something additional” is used. The 
rate is expressed in terms of the time wage, but is equivalent to a high 
piece rate. 

The Gantt system may be summed up as a high piece rate system with 
a guaranteed minimum time wage, but centering at a point of ‘standard’ 
productive efficiency considerably above the normal. 

The task and bonus system was designated to give greater encourage- 
ment to beginners than the Taylor system offers. It assures them a definite 
wage and also provides guidance to assist them to a greater efficiency. 
The jobs were analyzed and broken down into their first components. The 
time necessary to the completion of each minor operation was shown on 
a card. This card, with other instructions as to the best methods of com- 
pleting all the jobs, was then given to the worker. All of the time allow 
ances totalled served to show the worker the standard time required for 
the task. It served as a standard of comparison for the worker, and told 
him whether or not he was keeping up to the standard rate of progress. 

Gantt worked with the workers and always emphasized the necessity 
of training them to perform the standard task. All efforts were made to 
help the workers avoid making errors. Gantt realized the value of low labour 
turnover, and began a plan to train inefficient workers to reach the high 
standards required. 

To start with, Gantt made the standard task one which was above the 
average. It was carefully calculated so as to require steady application on 
the part of the worker, and also, the use, by him, of the best possible 
methods by which the job could be efficiently performed. Everything was 
done to start the worker on the proper methods and he was encouraged to 
follow these at all times. There was some feeling, on the part of the work- 
ers, of not liking to be told how to perform their own special task, but this 
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Opposition seldom reached important proportions, and once they earned 
the bonus there was full compliance with the instructions set out. 

Standards were guaranteed against change unless manufacturing methods 
were altered. This helped to provide a sense of security in the minds of 
the workers, for the fear of rate-cutting was not always present as it was 
in some other methods. However, with this method, as with all others 
having guaranteed rates, there is still some suspicion in the minds of the 
workers and they, very often, limit their production just to be certain. 

The provision was made, for the benefit of the worker, that if he found 
the task to be much too difficult, and could prove it to be so, he could 
adjust it to a more fair level. It was quite natural that some compromises 
along this line would have to be made. 

The idea of a set task has proven more effective than just leaving it 
to the worker to turn out his maximum production. It gives the worker a 
definite goal, and it becomes much easier for him to turn in his best per- 
formance under these circumstances. 

In conjunction with the individual bonus of the Gantt system, there is 
a further bonus, given to the foreman, which is tied up, in some specific 
way, with the production of the men under him. Very often the foreman’s 
bonus is based on composite quality and quantity. This insures close in- 
spection as well as incentive to production. 

Advantages and Disadvantages 

Most of the advantages of this system have already been pointed out 
in the earlier discussion. It combines the better features of both the Halsey 
and Taylor systems, while avoiding some of their difficulties. It is based 
on the time wage system, but avoids the partial bonus feature of the Halsey 
system. It contains the ‘‘prize’’ feature, the exceptionally high piece rate 
for performance above standard, while avoiding the discriminatory wage 
for work below standard. The high standard will lead to better perform- 
ance on the part of the workers, and to a gradual replacement of the lower 
grade workers by those of a higher standard of efficiency. 

The criticism most often put forward is that the plan makes no pro- 
vision for workers who do not quite reach the high standard. The dis- 
couraging effect on the worker of not being able to reach the complete 
standard may be detrimental to the work he does. This, in some cases, has 
been taken care of similarly to the Merrick Multiple Piece Rate plan by 
setting another standard at about 90% or 95% of the first. 

The ‘Task and Bonus’ system resulted, in general, in a greater in- 
crease varied from 10% to 300% with the mid point at 32%. The rate of 
increase in earnings ran very close to that of the Taylor system, while 
the reduction in unit cost, in general, has been greater. 

The establishment of a fairly large bonus is essential to the success of 
the system. It must be of sufficient size to give the required incentive. 
If it is not large enough the workers will not feel it to be worth their 
efforts to reach the high standard set. It is interesting to note, in this 
connection, that where the bonus offered is at its highest point the number 
of workers reaching the required standard, and thus earning the bonus, 
is also at its highest point. 

The system is found to be applicable to nearly all jobs, and removes 
the difficulties of interrupted work because of the minimum time wage 
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100 Per Cent Premium System 


for efficiencies above standard. 


mum wage even if he fails to equal the standard. 


the exceptional piece wage under the Gantt system. 


it is usually set too high for the average worker. 


hourly rate, can determine the total earnings. . 
For workers who achieve the standard the. unit 


constant and this is of great help in costing. 


to really conclude whether or not it is better than 
already described. 


Standard Hour System 


but a point somewhere below, a percentage of the 


required incentive to effort. 
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which is always paid. When first introduced it was met by considerable 
suspicion on the part of the workers. Any incentive system must face this 
resentment at being ‘interfered with’, but once the system is established 
and proven in the minds of the workers, this feeling is swiftly erased. 


This system is similar to the Gantt system, being based upon the time 
wage expression, pay being offered for production above standard at the 
regular time wage “for the time allowed under standard specifications for 
the total number of pieces actually completed”. The same 
expressed, taking the job as a fixed unit, as “a premium at the regular 
time wage for all time saved over the specified standard time’. 
simply amounts to a straight piece rate converted into time wage expressions 


Careful timing of operations is necessary and processes must be thor- 
oughly standardized. A definite amount of time is set for each separate 
operation, and all time saved over standard is paid for at the full hourly 
rate of the operator. The standards set are guaranteed, and no changes are 
made in these except where the actual methods of operation are changed 
The hourly wage is guaranteed, so that the operator is guaranteed a mini- 


This system avoids the abrupt jump from the regular time wage to 


to give a somewhat smaller reward to the operative than does 
premium of the Gantt system. It is highly advantageous to the 
to have this system installed. The reaction to the 100% premium, on the 
part of the workers, is favourable indeed, although the worker may earn 
less under this system than under the Halsey or Rowan systems due to the 
high standard originally set which must be passed before the 100% Premium 


comes into effect. This system rewards only the exceptional workers, 


The clerical work required for this system is negligible. 
needed is the number of pieces which have passed strict inspection and the 


standard required pieces per hour. These, together with the operator's 


This system has not been used to any great extent 


The Standard Hour system is, in reality, a modification of the 100% 
Premium method. It pays a flat piece rate for all production above a spe- 
cified standard of efficiency and a flat time rate for all of the production 
below this point. This standard of efficiency is not the ‘standard efficiency’, 





This percentage is generally around 70% to 80%. This undefined point to 
be set as a standard leaves considerable leeway for adjustment of the diffi- 
culty of performance to be reached in order to receive the bonus. 


permits the adjustment to be set at a percentage calculated to obtain the 
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The compensation is expressed in terms of time wages, but the rate 
applies to a standard hour of specified output. The worker's actual com- 
pensation is a percentage of the standard wage rate equal to the ratio of 
his actual output to the standard output. That is, down to the established 
bonus point, at which point he receives only the guaranteed minimum time 
wage. 

The whole system is based on a thorough standardization of operations 
and setting of standards. The number of standard hours is arrived at by 
multiplying the number of good pieces in a lot by the unit standard for 
that operation. Now, if for a certain. operation, the standard is twenty 
minutes and an operator turns out thirty good pieces, he is credited with 
ten hours’ work at his standard rate. In addition to pay for standardized 
work at a standard rate, the worker is paid for his hours put in on un- 
standardized work at his guaranteed minimum rate. 

Emerson Efficiency Bonus System 

This is a plan which is fairly well known. It sets a standard of effi- 
ciency at a point below the ‘‘standard efficiency’, and begins bonus pay- 
ments at this point. The bonus, rather than being the equivalent of a flat 
piece rate, as in the ‘Standard Hour’ plan, is in the form of a carefully 
graduated scale. This scale is, in effect, a time rate, rising slowly for the 
lower grades of performance and increasing until the grades become higher 
more rapidly. At 100% efficiency the rate becomes almost a straight piece 
rate, with a very slight decline, set at a high scale as under the Taylor and 
Gantt schemes. If, for example, the standard of efficiency is chosen as 
67% the following table would be used. 


Efficiency Bonus 

Per Cent Per Cent 
67 0.01 
68 0.04 
69 0.10 
70 0.20 
75 1.31 
80 3.30 
90 10.00 
91 11.00 
92 12.00 
100 20.00 


Just enough of this table is illustrated so that the general trend may 
be seen. As the efficiency percent increases the bonus percent shows a 
corresponding increase. The higher the efficiency percentage becomes, the 
greater become the increases in the bonus percentage. 

It may be noticed that above the 90% mark the increases are in steps 
of 1%. 
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From the above it can be seen that wages up to 100% efficiency are 
equal to the time wage for the time taken plus the corresponding bonus 
percentage. Where efficiency is greater than 100% the total wage is equal 
to 100% of the time wage for the time taken, plus 100% of the time wage 
for the time saved, plus 20% of the time wage for the time taken. 

This method, like most others, requires careful preparation. Manu- 
facturing operations and conditions are standardized. Time studies are 
made, and the best, and quickest, methods of doing the jobs are determined. 
The 100% efficiency mark is set as one which can be repeatedly main- 
tained by a skilful worker. The basis idea is to encourage the worker with 
small bonuses, until his efficiency grows and the bonuses grow with it. The 
basic wage is guaranteed and, therefore, there is no penalty for failure to 
attain standard performance. 

This system is beneficial to workers who, though unable to reach the 
full standard efficiency, can come very close to it. It gives them the 
needed incentive to keep them working always to the best of their ability. 
The bonus is constantly increasing and, therefore, a worker can always 
see greater earnings ahead if he increases his production. This plan, unlike 
the Taylor and Gantt plans, is not apt to discourage the worker who can- 
not reach the full standard, but rather it shows him that his extra effort 
is being rewarded. The system is, perhaps, the most flexible of those 
discussed, and offers equal chance to all workers to add to their output and 
be rewarded just a little more for each increase in output they make. 

In the actual setting of the 100% efficiency standard, the point at 
which the bonus payment start, the scale of early graduations of bonus, 
and the height of the additional bonus, the type of industry and the existing 
conditions must be given full consideration 

The Emerson system has resulted in production increases from 25% 
to 100%, earning increases from 10% to 100%, and unit cost reductions 
of 15% to 50%. It was found that 80% to 90% of the employees earned 
premiums, and yet there was little or no rate cutting. 

The system seems easily applicable to most industries and there is 
little or no opposition on the part of the workers, excepting, of course, 
the “usual natural resistance to new methods’. In most instances, the 
actual calculation of the wages is found to be beyond the grasp of the 
workers, but they do understand the principle behind it. 

General Conclusion 

Although there are many more incentive systems in use, for purposes 
of this paper the discussion has been limited to the above, in the belief 
that, on the whole, they cover most of the real systems and most of the 
others are merely modifications. 

The aim of all incentive plans is an ultimate increase in production, 
a decrease of unit labour costs, and a better opportunity for workers to 
increase their earnings. Most bonus, or premium, systems differ from the 
piece wage system in that they are expressed in terms of time wages. 

One of the major considerations in the installation of any system is its 
initial complexity. To be successful, the system should be of such a nature 
as to be easily understood by both workers and employers. It is true, how- 
ever, that a worker will not worry too much about the complexities of a 
system if he sees that his pay has shown a considerable increase, after his 
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production has been increased, under the new plan. The success of any 
plan is also dependent upon the method by which it is put before the 
workers, for it is the initial acceptance, or partial acceptance, which will 
decide the fate of the plan. 

Compensation Equalization Within the Plant 

It is agreed that the chief advantage of bonus or premium systems lies 
in the fact that they are expressed in terms of time wages, which permits 
ready adjustment of wage rates to market conditions. It has also been 
claimed that these systems permit adjustment of compensation to the per- 
sonal qualifications of individual employees. This, in view of my preced- 
ing discussion, I would prefer to qualify, saying that it is a Job Analysis 
and Evaluation, as applied by the various wage systems, which permits 
adjustment to personal qualifications of individual employees. The major 
difficulty arises, however, with regard to adjustment between different types 
of work within the same plant. 

Major cause of discontent on the part of the workers seems to arise 
from alleged discrimination between different types of work. Operatives 
on one job find the task of earning a bonus much simpler than do those 
on another job. 

Before Job Analysis and Evaluation became prominent, and in most 
cases where it is still unheard of, there were some methods proposed by 
which basic wage-rates might be put on an equal footing. These methods, 
though not as “All-covering’ as the newer, better Job Analysis methods, ap- 
proached the problem from a fairly sound point of view. 

Bedaux Point System 

This plan reduces all work to a common denominator and makes pos- 
sible the establishment of differences in compensation that are easily re- 
cognized. If properly formulated, in the beginning, the risk of further 
discontent following a change in standards, could be removed. 

The plan consists of an analysis and reduction of all industrial efforts 
into elementary motions. The rest periods necessitated by each type of 
strain are determined. These are calculated in conjunction with the mus- 
cular effort required, strain from rapidity of movements, the strain due 
to the sequence of certain movements, or merely the position of body 
or limbs. 

From the careful studies made, three general laws were formulated: 

1. “For a muscular effort of a given power, the ratio of strain is 
directed proportional to the rapidity of motion and completion of the 
cycle.” 

2. “Rapidity of motion is inversely proportional to weight handled, 
pressure applied and length of cycle.” 

3. “For a muscular effort of a given power, the duration of work 
and rest periods is inversely proportional to the rapidity of motion.” 

A wide range of the proportion of relaxation time to working time is 
necessary, due to the great differences in the requirements of the various 
types of effort. 

All manufacturing operations are combinations of certain elementary 
motions, and since the exactions of each elementary motion is carefully 
determined it is argued that the work and relaxation proportion for each 


operation can be ascertained. 
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The next step is the determination of a unit of measurement to trans- 
late each operation into terms of requirements for every other operation. 

The Bedaux Point system, as mentioned before, was an early attempt 
at Job Analysis. It used points per minute as a basis of comparing elemen- 
tary operations. It was proven successful in many plants and must be 
looked upon as a stepping stone in Job Analysis. 

Haynes-Manit System 

This system is another point system. All work in it is reduced to 
‘standard man-minutes’’. 

A Manit is defined as representing four-fifths of the amount of work 
that a normal worker can turn out in a minute of time without over-exertion 
and irrespective of the nature of the task. Then, by time study, the stand- 
ard number of Manits set for each task is determined. The worker's effi- 
ciency is measured by the number of Manits which he produces. This rat- 
ing, regardless of differences in the nature of the work, is comparable to 
that of all other workers in a plant. 

The Manit is a unit of effort, rather than a unit of work. It is a unit 
applicable to the work of an entire plant. The different types of tasks, 
within the plant, makes the establishment of a specific Manit standard, for 
each type of operation, essential. A comparison of Manit standards does 
not refer to the work done, which might require differences in grades ot 
skill and might result in units that are quite diverse, but refers to the 
effort required to do the tasks set. If the Manit standards are set on an 
equitable basis they serve as a comparison of jobs for workers, not only in 
the same departments. but in all of the different departments throughout 
the plant. 

The actual working of the plan follows these lines. Assume that a 
worker produces 500 articles in a day or, in a ten-hour day, 5/6 of an 
article per minute. This is taken as a standard and any worker who pro- 
duces 5/6 of an article per minute is credited with one Manit. Now, if a 
worker is paid at the rate of 80 cents per 100 Manits, the worker who 
makes 500 articles will be paid 5x 80, or $4.00. If another worker pro- 
duces 600 articles he is credited with 6 Manits and receives 6x 80, or $4.80. 

The common denominator makes possible the application of this plan 
to indirect labour, as well as direct labour. This adds incentive to their 
efforts, and results in better final production. The system can also be 
applied to supervision by “‘efficiency ratings’’. , 

If the jobs under consideration are too widely diversified it may be 
difficult to apply the common denominator, but it has been successfully 
used in such work as hand composition in a job printshop, and to the 
manufacture of ornamental chandeliers produced in quantities ranging from 
one to five of each particular design. 

The Manit system has a high degree of flexibility in its application 
to various kinds of labour because its standards are established on a time 
basis, rather than a money basis. 

Essentially, the Manit system embodies all of the simplicity of a piece 
rate system. Compensation is adjusted to the amount produced, but the 
method of computation is more flexible than an ordinary piece rate system. 
For example, when a man is hired at 60 cents an hour, the hour is under- 
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stood to mean 60 Manits of labour, not the passage of 60 minutes of time. 
Thus, in the regular day, the worker may do more or less work by hours 
of Manits than he would ordinarily be credited with on an hour of time 
basis. Setting of minimum wage rates is left to the discretion of the 
company and generally depends upon individual company policy. Differ- 
ential rates, based upon length of service, proven ability, or other just 
reasons, are sometimes used with the Manit system. 


General Conclusion 

It can be seen very easily, that while these attempts at equalization 
of compensation within the plant are pointed in the right direction, they 
are, actually, merely stepping stones on the way to proper Job Analysis 
and Evaluation. As was pointed out, in the early discussion of Job Analysis 
and Evaluation, there were many attempts made, and there are many at- 
tempts still being made. We are still a considerable distance from a per- 
fect method of Job Analysis and Evaluation, and may well be for some 
time to come. 

In this discussion no detailed information about Group Incentive sys- 
tems has been given, but a few words, in broad outline, should serve to 
illustrate the general principles. Where an individual, working alone or 
with a machine, turns out separate and distinct articles, the systems des- 
cribed may be applied, or in some form or other. In many cases, however, 
the final product is the result of joint effort, by a group of workmen, and 
it is impossible to measure the relative functions of the separate workers. 
Under circumstances such as these the joint product is treated as a unit, 
and the group of workers as an individual. Then, any bonus earned by 
the group is distributed on the basis of the relative wages of the members 
of the group. A group bonus plan may only be applied where there is a 
real need for co-operation in getting a job done. Such a bonus system, where 
applicable, may develop a greater willingness to work on the part of the 
men concerned and show itself in increased production and more efficient 
work. There is the difficulty, however, that good men may “carry” poor 
men in the same group. The further the group system is extended the 
more likelihood there is that some of the workers, or departments, may 
do most of the work while some others do only a little. 
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The Theory and Practice of Time and 
Motion Study 


The Text of a Talk Given Before a Meeting of the Society of Industrial and 
Cost Accountants of British Columbia 


By J. W. PARR 


In giving this talk on the theory and practice of Time and Motion 
Study I shall speak very shortly on its origin and in more detail upon 
the standard procedure, its adaptation to a modern industry with which | 
am acquainted and its position in the post-war manufacturing world. 

rhe credit for originating time study methods for determining Standard 
limes tor operations, is usually given to a man named Taylor who was a 
foreman in a machine shop and thoroughly conversant with all the problems 
inherent in piece-work wage-payment plans. A good machinist or fore- 
man could take a blueprint of a machine made part, and would be able 
to make a reasonably accurate calculation on how long manufacturing a 
given number of these parts would tie-up the use of certain machines 
However, such skilled knowledge would seldom be available for this type 
of work. Time study has made it possible for a clerk, with practically 
no active knowledge of machinery and its uses, to load machines with a 
great degree of accuracy, arrive at delivery schedules and to set picce- 
work and standard rates for operations. A well known exponent of the 
Motion” part of time and motion study was Chic Sale. No doubt you 
all know the story about Chic’s woodshed—located on the path between 
the house and the little out-house on the back of the lot. Many extra loads 


wood were brought in to the house by this example of applied motion 


iving psychology 


Thus time study observers not only set-up the basis on which the 
tandard times are computed, but also suggest improvements in methods 


and operational sequences wherever they can notice wasted effort and 


The large industry of to-day is an outgrowth of the small shop of 
yesterday. The small shop was usually started by a skilled workman pos- 
sing more than the usual qualities of leadership and initiative. As 


hop grew, more supervision and control became necessary than could 





exercised by one man, thus foremen were hired to supervise groups of 





men. Still while the shop was comparatively small the foreman’s duties 


were widely diversified; he hired and fired men, instructed new employees, 
loaded the machines both as to quantity and variety of work, ordered up 
material and looked after its storage, scheduled deliveries, etc. In such 
time as he had free from these diverse duties he supervised his workmen. 


As industry grew it became impossible for a foreman to perform adequately 
all these duties, so that service or staff departments were established to 
erve him, such departments as: engineering, inspection, time study, pur- 
chasing, stores, production planning, industrial relations, etc. In this man- 
ner Time Study departments have been created in many manufacturing 


concerns, always as an aid primarily to the foreman, secondarily, although 
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almost equally as important, to other departments such as the cost, produc- 
tion and planning and scheduling. 

The standard procedure followed is for a trained observer, with the 
aid of a stop-watch, to make a series of ten or more “studies” of a repeti- 
tive operation. An average time is struck, various allowances are made 
for personal fatigue, etc., and a standard time set-up by the use of a 
levelling factor, the method of establishing which varies with the school 
of thought that the time study manager follows. I shall only deal with the 
one that I have found most satisfactory in my work at Boeing Aircraft. 
From the time study various forms of instruction cards are prepared 
which should show exactly how each operation should be performed, the 
tools needed, machine set-up time, materials required and how long the 
operation should take; i.e., the standard time for the operation. These 
cards not only help the foreman to teach the employees the operations, but 
also serve as a check on their performance. Furthermore, they can be 
used by the production planning department in determining the time re 
quired for the manufacture of various parts, or, in the case of assembly 
plants, the personnel required to complete certain assembly operations on 
a given schedule and by the cost department to set-up standard labour 
costs or pre-sale estimates. 

Thus the function of the Time Study Department is to improve the 
methods of doing the work performed in the plant and to provide the 
basis for controlling production and measuring its effectiveness. The 
department is usually responsible to the production manager or the execu- 
tive responsible for factory service departments, although in many cases 
it is directly under the control of the general manager. In any event it 
must be free to criticize constructively or .to advise unbiased by the in- 
fluence of any one interested department such as the superintendent's office, 
cost or factory accounting department or the production planning group. 

Most of my previous experience has been with the study of “machine” 
operations, studies in which the variance in the time element in the actual 
operation was very slight because of the man performing the operation 
was considerably governed by the speed and rate of feed, etc. of 
the machine. About a year ago I joined the staff of Boeing Aircraft 
of Canada Ltd. to organize a time study department to help speed up pro- 
duction and to decrease consumed man-hours on the major assembly lines 
of the PBY aircraft. Believe me, I have since run into problems in time 
study that I never realized existed before. 

In aircraft assembly work there are practically no machine operations, 
almost all are structural ones, such as fitting and rivetting, which are 
governed entirely by the individual employee, resulting in very wide vari- 
ances in times on repetitions of the same operations. Therefore, as a 
department, our first work before standard times could be set was analyse 
the causes of these wide variances and to determine the best means of 
establishing a levelling factor for the creation of the targets or standards. 
We made studies in many shops, suggested various methods of decreasing 
consumed man-hours by changing sequences, having notice boards placed 
in the view of workers with a goal for the week or month displayed, by 
suggesting changes in tools and jigs and their locations. Then taking all 
these things into consideration and by judging to the best of our ability 
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the skill and effort of the employee doing the job, we set, I am afraid in 
rather an arbitrary manner, in our own records a ‘‘standard time.’’ Over 
a period of months we watched the progress of these shops in which we 
had made the studies towards accomplishing their operations within the 
times which we had set. We were most gratified to note that in every 
instance the consumed man-hours per unit showed a very decisive drop 
immediately after our presence in the shop and then levelled off in the 
neighborhood of the standard which we had set. 

From this rough start we have been able to set up a form of pro- 
cedure which I can best explain to you by reference to the forms that 
have been passed around to you. We will first deal with the rectangular 
shaped sheet. This primary operational study form is used by the observer 
making the actual study in the shop. Spaces have been allotted at the 
top for all relevant detail and on the left-hand side the major-assembly 
operation is broken down into the minor or sub-operations that are to be 
individually studied. The observer lists these sub-operations and numbers 
them in the sequence in which they are performed. If he believes that 
man-hours could be saved by altering the sequence he writes out the sug- 
gested change and his reasons on the back of the form. The same applies 
to any other labour saving suggestion he may wish to make while com- 
pleting the time study. 

As each sub-operation is started he finds out the clock numbers of 
the employees that do the work, allowing two lines for each worker, and in 
the first space in the top line (on the right-hand side of the rating column) 
notes the actual time the employee(s) starts on the operation. Each time 
the employee leaves the job the time is noted twice, once in the next space 
in the top line and again in the space below on the line termed ‘‘consistency”’, 
and reversely, when the worker comes back to the job the time is noted 
on the bottom line to denote the end of the absent period and again on 
the top to show that work on the operation is again in actual progress. 
Termination of a working or absent period is always marked with an 
asterisk to facilitate charting the actual movements of the worker. The 
observer must always endeavour to obtain the reason for the employee's 
absence and mark it in code on the bottom \line, e.g—'"A” absent for no 
specific reason, “B'’ work stopped to allow. another person to work or 
“bottleneck”, which, incidentally, will often result in the observer suggest- 
ing a change in the operational sequence, “C’ leaving the job for conver- 
sational purposes, ‘D’’ delay due to Inspection or some other similar legi- 
timate reason, “I'’ receiving or requesting instructions from supervision, 
“LA” legal absence such as smoke and lunch periods, “T’’ absent to sharpen 
tools or go to the tool crib, etc. From this information we can determine 
how much time is lost on legitimate delays and the illegitimate absences 
help us to rate the effort of the worker. 

When the sub-operation is finished the total time in the top line will 
represent the actual utilized man-hours required by that employee, or, if 
it is several employees, that specific group of workers to complete the 
operation; while the bottom line will explain most of the difference be- 
tween the actual and the charged man-hours through the time centre. 

In the rating column, the observer puts in a code letter representing 
his opinion of the employee's SKILL denoted at the head of the column by 
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the letter S’, and EFFORT by the letter “E”, but this rating applies only 
on that one specific operation at that time, as the rating for a worker varies 
according to the way he is feeling that particular day and with his aptitude 
and knowledge of each different operation. As I said before the effort 
rating is governed largely by the story told in the consistency line as well 
as by the observer's own decisions as to the actual effort put into the job. 
In rating skill I have endeavoured to train the observer to note whether 
the worker is a misfit, familiar or unfamiliar with the work, new or old on 
the job, sure or uncertain of the proper sequence of sub-sub-operations, 
makes few or many errors, whether his movements are smooth or clumsy 
and awkward, he co-ordinates mind and hands, has or lacks self-confidence, 
reads blueprints with ease or difficulty, able to think out small difficulties 
and problems for himself, etc. 

The code for both skill and effort runs from Al and A2 for super- 
skill and killing effort, down to Fl and F2 for bad skill and bad effort. 
Thus ‘“D” becomes average or, preferably, “Standard”, the ideal for the 
work to be done. For each one of these code letters we Have determined 
a “levelling to standard” percentage ranging from plus 15% for Al to 
minus 22% for F2, based upon our findings, as outlined before, and the 
standard levelling percentages laid down in the Time Study Course at the 
University of Southern California. It should be noted that just the same 
as the time that a bad worker takes to do an operation should be decreased 
to become standardized, so should the time of a man who works too fast 
for efficiency be increased. 

For example, a man rated Al for skill and A2 for effort does a certain 
operation in two hours, the standard time for the job would be two hours 
plus 15% for skill and plus 12% for effort, totalling two hours and 
thirty-two minutes; while another man takes three hours and fifteen minutes 
to do the same job and was rated E2 for skill, which is minus 10% and 
Fl for effort, which is minus 12%, thus returning the operation to the 
standard time of two hours and thirty-two minutes. Unfortunately in actual 
practice is does not work out quite so smoothly as this owing to human 
clement in arriving at the ratings, however we have overcome this difficulty 
in the use of the second form that I have given you. 


This is the sheet on which the time studies are tabulated and circulated 
to the foreman and any other interested persons or departments. We make 


as many studies of the same operation as are practical. The actual utilized 


man-hours are recorded under the heading Ist reading, second reading, etc. 
are calculated for each reading, the results are 


Then, the standard times 
actual readings, the 


added together and deducted from the total of the 
difference is expressed in a percentage of the total of the actual times 
and written in the column labelled “levelling factor’. The average of the 


five standard times is then shown in the column at the extreme right of 


the page as the standard time for the operation. In this manner we over- 


came the variance in the personnel rating. 


At the bottom of the page you will note a blank percentage allow- 
ance. We insert in here a figure to allow for reasonable and legitimate 
causes for lost man-hours, such as smoke periods, attendance at the wash- 


rooms, toolcribs, etc. The figure will vary in different shops and different 
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plants. The most common figure that we have used at Boeings has been 
around 7.5%. 

We usually carry our service further by supplying the foreman with 
achievement” cards. This is simply a recopy of the time study on a 
card showing all the sub-operations against which are placed their respec- 
tive standard times. Columns are allotted for the name or clock number 
of the employee designated to do the operation, times at which the opera- 
tions are started and finished, utilized man-hours and the achieved per- 
centage of the standard. One of these cards, a sample of which is being 
passed around to you, is placed on each unit as work is started on it in 
the shop, and is maintained either by the employees themselves or by the 
junior supervisory staff. Calculating the utilized man-hours and the per- 
centage achievement is done by a clerk in the foreman’s office. 

The foregoing will give you an approximate idea of how we have 
attempted to adapt the standardized procedures of Time and Motion Study 
to the assembly work of a specialized industry. You can see that if properly 
used the results of our work will facilitate that of other service depart- 
ments, as well as increase the operating efficiency of the productive shops. 
Purchasing, processing and delivery schedules may be prepared far in ad- 
vance and yet with an eye to great accuracy. Labour requirements and 
shop loading can be anticipated. Estimated costs can be established. More 
accurate utilization of machines, floor space and man-hours means better 
control of overhead. 

A word about the men chosen to observe and apply time study. The 
common reaction in a plant is that we are stoolpigeons for management, 
and as such, persons to be carefully avoided and, if possible, fooled. Some- 
times the foreman’s feelings are antagonistic; he has run his shop his own 
way for quite a while, and, in his opinion, quite satisfactorily. Primarily 
therefore, the time study man must be a salesman, not so much a sales- 
man of the service he is supplying, but a salesman of himself. Create in 
the minds of the supervisory staff of the shop that he is there to help 
them, that he is working for them, and that if the results of the work 
show in an increased efficiency curve in the operation of the shop the fore- 
man and his workers will be the ones to receive the thanks of management. 
The observer must learn to be tactful and friendly with both the super- 
vision and the employees without becoming familiar with either. 

Finally I would like to mention the position of time study in the post- 
war era. In these times when there is a ready consumer waiting for the 
goods that we manufacture we are apt to lose sight of the controls that 
would govern us were we manufacturing for a highly competitive market. 
No doubt many of you have recently walked through the production lines 
in the plants that you represent and have noticed a condition not very 
easily detectable in cost reports. There is an outstanding decline in in- 
dividual productivity. During war-time there are certain factors, such as 
independence and indifference brought about by high wages and easy to 
get jobs, that are creating and abetting this decline. To quote Mr. Herrgen, 
Manufacturing Methods Manager of RCA Victor: “. . . to combat this 
trend, to meet schedules and to maintain some reasonable control of cost, 
many plants are turning to the most versatile tool that management has 
TIME STUDY. It is a safe estimate that the number of establishments 


278 














THE THEORY AND PRACTICE OF TIME AND MOTION STUDY 


employing it has quadrupled since the war began...” If anything I 
would say that I think that he is underestimating the number. Countless 
job machine shops which possessed the necessary machinery to make large 
orders of parts for major contractors found themselves completely at sea 
when the contractors called for deliveries of large quantities and varieties 
of parts on a rigid schedule. 

Labour unions, which once frowned on the practice of time study, 
are realizing that if jobs for all are to be found in the post-war period it 
will be necessary for management to have the tools with which to meet 
the competition of peace-time manufacturing—the greatest of these tools 
is time study. 
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Examination Questions 
ACCOUNTING II— MAY, 1944 


Question 1. (10 marks). 

Explain the “lower of cost or market” principle for the valuation of 
inventory of manufactured goods. Indicate the application of this rule 
in the following circumstances. 

(a) An article costing $4 usually selling for $5 but not now likely to 

fetch more than $2.50. 

(b) An article which had cost $5 to make and saleable at $6 but now 

capable of being produced for $4. 

(c) An article costing $5 and saleable at $7.50 but not now capable of 

being produced under $6.25. 
Question 2. (10 marks). 

The profits, after income and excess profits tax provision, shown by the 
books of a certain company were as follows: 1939, $125,679.42; 1940, 
$247,869; 1941, $107,542.41; 1942, $314,274.64 (years ending December 31). 

An investigation for purposes of a prospectus revealed errors in in- 
ventory valuation as follows: 

Dec. 31, 1939—Inventory overstated by $12,000; 
Dec. 31, 1940—Inventory understated by $2,500; 
Dec. 31, 1941—Inventory overstated by $31,700; 
Dec. 31, 1942—Inventory overstated by $20,000; 

Income and excess profits taxes had in each year been estimated at 40 
per cent. of the profit before taxes. 

What were the correct figures of profit after taxes for each of the 
years in question? 

Question 3. (15 marks). 

The general ledger of the Cyclo Manufacturers Ltd. contained the fol- 
lowing account: 

Machinery and Equiment 








1943 1943 
Jan. 1—Balance ............ $123,916.43 Mar. 31—Cash ................8 517.36 
Mar. 31—V. R.. .<.:0::60008::. 12,409.17 Dec. 31——Ca shh <...cicccssccess 500.00 
May 31=——VO Re ccs. 1,217.00 Dec. 31—Balance .......... 138,588.16 
Aug. 427.92 
Noy. 19 Ve Ro .<cciccccicccess 1,635.00 

$139,605.52 $139,605.52 
1944 
Jan. 1—Balancee ............ $138,588.16 


A scrutiny of the transactions posted to the account during the year 
1943 disclosed the following: 

(a) On March 31 the company realized $517.36 on the sale for scrap 
of an old machine which had cost $7,500. The reserve for depreciation 
included credits applicable to this machine in the amount of $6,000, ac- 
cumulated at the rate of $750 per year; the last entry therefor having been 
made at December 31, 1942. 
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(b) During March the company replaced the machine of (a) by a 
new machine, the invoice cost of which was $10,000. Freight on this 
machine was $897.37 and the labour cost of installing it was $318.25. In 
the course of setting it up it was discovered that the foundation of the mill 
was rotten in places and this had been remedied at a cost of $1,193.55. 

(c) The debit of $1,217.00 represents the cost of changing the position 
of several machines with a view to increasing the operating efficiency of 
the mill. It is estimated that the original cost of installing these machines 
was $1,000.00. 

(d) In August premiums on fire insurance covering the machinery 
were paid in the amount of $427.92. 

(ec) The $1,635.00 charged in November was the cost of extending 
the sprinkler system. 

(f) On December 31 the company received $500.00 for the rental of 
a portable power saw which it had leased to a logging enterprise. 

Assuming that the opening balance of the account is correct you are 
asked to submit any adjusting journal entries required to produce a correct 
balance on the account at January 1, 1944. 

N.B.—Journal entries must be supported by full explanations 


Question 4. (15 marks). 

The X Washing Machine Co Ltd. of Galt opened a retail store in 
Ottawa on May 31, 1943. 

The head office supplies the branch with manufactured merchandise 
which it charges to the branch at selling price. It pays all major branch 
expenses itself but allows the branch to operate an imprest petty cash 
fund for $25.00 for the payment of small expenses. The branch does not 
f accounts but merely reports its transactions to head 


operate a system ¢ 

office daily. Cash receipts are deposited to the credit of head office. 
From the information given below you are asked to write up in the 

head office general ledger the accounts relating to the branch from the 

date of its opening to December 31, 1943, to make adjusting and closing 

entries at the latter date and to write up the branch profit and loss account 

as it would appear in the general ledger. 

Transactions from May 31, 1943, to December 31, 1943. 

Retail value of merchandise shipped to the branch, $61,500 (cost $48,000). 

Retail value of merchandise returned by branch as defective $3,200 (cost 
$2,500). 

Branch cash sales, $53,800. 

Remittances to branch in reimbursement of petty cash fund, $315 

Branch expenses paid by head office, $7,800. 

Retail value of merchandise donated by branch, on instruction of head 
office, to promote sales, $500 (cost $400). 

Supplementary information 

Retail value of branch inventory at December 31, 1943, $4,000 (cost $3,000). 

Petty cash on hand at branch December 31, 1943, $25. 

Che furniture and equipment of the Ottawa branch is carried in the head 
office general ledger at $3,600. It is to be depreciated at the rate of 


1673 per cent. per annum. 
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Question 5. (15 marks). 
The balance sheet of Paul Jones & Sons on March 31, 1944, was as 


follows: 


Assets Liabilities 
Cash on hand and in bank ..$ 34,439 Accounts payable ........... ..$ 250,500 
VEMEE ASSOES: occ esescsceccaess 751,500 Capital: 
P. jones «.. ....$ 401,387 





Bi JOWOS) cocdczsccss 80,920 
B. JOneS:........:3.. 53432 
535,439 


$ 785,939 $ 785,939 


The partners share profits and losses in the ratio, P. Jones, 70 per cent.; 
A. Jones, 20 per cent.; B. Jones, 10 per cent. 

On March 31, 1944, the partners decided to sell their business as a 
going concern to the Universal Company Limited on the following terms: 

(1) The company to take over the whole of the assets except cash 
on hand and in bank. 

(2) The company to assume the liability for the accounts payable. 

(3) The purchase consideration to take the form of the payment of 
$400,000 in cash and the allotment to the partnership of 15,000 common 
shares N.P.V. in the Universal Company Limited. These shares have a 
market value of $10 each. 

The partners agree that each of the cash and shares available for dis- 
tribution on liquidation of the partnership shall be divided amongst them 
in proportion to their capitals as adjusted for any loss or gain on liquidation. 

You are required to give journal entries recording the dissolution of 
the partnership. 

Question 6. (35 marks). 

From the following trial balance and supplementary information you 
are asked to prepare a manufacturing statement, an income statement and 
an earned surplus statement for the year ending March 31, 1944, and a 


balance sheet at that date. 
THE TRENT MANUFACTURING CO. LTD. 
Trial Balance, March 31, 1944 (Before Closing) 






Baits: recewvalile .5 .cc.c eee $ 10,000 
Cas bide irate iia eee nie dela ae anaes 82,753 
PRCODUSES- LECEL AIO sick ccccncsctkscescciecaescisccrsiaetems 431,000 
Reserve for tad: Cee dx scscisccectscssssescecsaustererssssasectsecees $ 8,460 
Marketable securities (at COSt) ...........s.scccceseereeees 97,487 
Inventories, April 1, 1943: 
PPUGRESVO Ch BOEKAS: 4 5.5ncccagesesvesvseestecstesstenvsetstanieuess 62,000 
WRC NE: Bis ROCESS 56s co scsecacessesevevavsecctestescssseroeeners 28,000 
Rae FRAN REEON eis csccd cal ecaie divadg ten esate 118,000 
Bactany “SWS: <s.isicaasvecctetencacos avecsescsvaretts 3,600 
Tools 18,970 
Bond discount 250 
Prepaid: insutance, April 1p 1989) ccc..-scicccssecscecsss 1,260 
























































COST AND MANAGEMENT 
RN tore ete ee ie eae we vi ety ea 16,000 
OECHEY ERMA INIRIRS ssc duis ce vaccasenceusacivssieeseadsoessiasonsecss 240,000 
Reserve for depreciation of factory buildings .... 80,000 
(STS BRON IS ecient areca ey oR tr Sr a : 872,000 
Reserve for depreciation of machinery .................. 412,000 
Office furniture and equipment ...........c:cc.ccccee 6,800 
Reserve for Depreciation of office furniture and 
oN GSR dea nas RIOD Pee OERE Dee ee REE 3,000 
IN a tn a ae oe aaa 41,460 
(SN SESS CaaS Sav oe ary eR ee ERE SR EN 25,000 
PR MERI NN oa cs sac Coa sagan eas ed snexacuvokoeseenn ts 116,000 
5% Mortgage bonds payable .............ccceeeeeeees 100,000 
BAROC CMDIPAL RIG: UD): cccsccccsceeececcscessssusesescesevescss» 445,000 
REMNNIE UREIIINIG spac sentsccsieccseceeseccincecssace aN ge Bek 2 433,868 
MRS OE ES UMIDLS SUEOIANS 5.5 iscsi sSecccacobdsmstonctsscccsecocnapactes 100,000 
Ty EASE VICAR CE See See ary ote SRE 1,465,000 
Sales returns and allowances ...............ccccccescsessseeseee 16,420 
MW MARTOLIAD DULCIBSES 6. <ocssecseseneccsnscecessateieccenssestene 481,000 
Freight-in on raw materials .................. ane 92.100 
Purchase returns and allowances ............. act net 8,920 
BE RR INNNE 65658. vans sesescsveasasspcacactosscvonckosseiraricscocsssene’ 217,500 
SRR gic cron ctccgaeccgevascnvesoncavesteestoones 28,560 
OORT TE MING DOWEL 2. sccciorc5svecetsseerecereceonsssacsesees 58,080 
PD TURSTO—— IG UNIS occ sasccnccesexaesiesescasiicssascevense 1,800 
—Machinery and equipment ..................6. 2,940 
PMCLOLY SUBDIIES DUICIMSES: oa cicviccsccsccccsesecesssscsavseseses 10,610 
Fire Insurance—Buildings and machinety ........... 1,800 
—Raw materials and work in process 480 
—Finished goods ............cccccypeceseeeeees 308 
COMDOCNERTION IASUERBCE: ......c.0isc0ccecisavessccesscssissscsseee 2,500 
RIREMIDID VINEE WNSULANCE 0.66.5s.6scescsecesscsesiescceneosnoses 1,800 
San ANB RE OME OR fe, so5s foe bss isis vgn oshs Sinkbabtaoswirsaapapnaiioseres 7,900 
PY ER HOM ANINDIES sys cg sche sce xicisiv savas easecsahcsssetsisvcnesiedbees 10,750 
PECEOSY GUDRLIRPCR COCO <<..s.cccsccesccecissssceecentossserceesses 5,000 
Packing and shipping 9,200 
Sales, salaries and commissions 82,000 
Salesmen’s travelling expenses. ..................ssoecsese 21,200 
NEN MEIRNE Sg ooo ta ica oh eda cy cs apsansevasadsoeuaseniocszecnaens 50,000 
RNR Toa ogc cor owiy seas conn as ten caaieasseysacsesvenssicbxees 5,600 
RE CONE CME BIRR Pe 6 ous, ecb 8 cs pas aucad apna cancsoeeancos 20,000 
EIS ET Se ee OR nee 12,600 
BEMTIONELY BAG DEIMUDR: q......-.5:5<00s-sserorsecsessseescsnsodeons 4,700 l 
Postage, telephone and telegraph ..............:::cceee 3,800 : 
Miscellaneous administrative expense ...............004 500 
FE SS, TEER a Cee Ree eer ene Te ee 2,620 
NN INN ood ca ca cnnavsench enndackebensssosvsacsoonetes 4,750 
RN BRR NIER Yoo gece hice pct ccsasachontencavabanvescotseboienaacee 21,200 
PR ROIS 55 oes nncccasscswcspacevsacveuenteeesaseattnn’ 4,810 








$ 3,204,678 $ 3,204,678 








EXAMINATION QUESTIONS 


Supplementary Information: 
(1) The authorized share capital consists of 100,000 shares of no par 
value. Of these 73,000 have been issued and fully paid. 


(2) Inventories at March 31, 1944: 
S 78,000 


23;000 
131,000 


Finished goods Evigeduenaseakdusedena 
Work in process ... eee 
Raw materials ..... 


Factory supplies 4,700 
BROS ivan sc uvesmeaain nies 17,840 
(3) Depreciation (annual rates): 


Factory buildings—3%. 


Machinery—12%. 
Office furniture and equipment—15%. 
Ten per cent. of book balance. 


(4) Patent amortization. 
April 1, 1943 Mar. 31, 1944 


(5) Prepaid insurance: 


Fire insurance—Buildings and machinery....$ 900 $ 750 
—Raw materials and work in process 75 106 
Finished goods 40 50 
Compensation insurance 245 150 
$ 1,260 $ 1,050 


(6) Reserve for bad debts to be adjusted to equal two and one half 
ner cent. of the accounts receivable. 
(7) Accrued wages at March 31, 1944: 
Direct labour .... 
Indirect labowr: c..c..06.635:..5- . 190 


$725 





$915 
(8) On April 10, 1944, a dividend of $1.00 per share was declared 
payable May 1 to shareholders of record March 31 

(9) The bonds payable had been issued on April 1, 1929, as 15 year 
bonds. The issue price was $92.50. Bond interest has been paid and 


2 


charged up to September 30, 1943 
(10) The market value of the marketable securities was $101,205.00 


on March 31, 1944. 
(11) Provide for income and excess profits tax in the amount of 


$84,000. 








COST AND MANAGEMENT 


Chapter Notes 


Toronto 

The October meeting of the Toronto Chapter was one of the most 
successful of the past few years. The meeting was in the form of a Students 
Night, and was run entirely by the Students’ Section under the capable 
Chairmanship of Mr. W. Earle. 

The speaker was Mr. L. A. Murphy of the Massey-Harris Co. Ltd., 
and his subject was ‘““The Preparation of a War Contract Cancellation Claim.” 

Mr. Earle, Chairman of the Student Section, and his Executive are 
to be complimented on the excellent handling and organization of this 
meeting. 

The next meeting is to be held at Malloney’s Art Gallery on November 
15th, 1944, and is the regular Joint Meeting with the Hamilton Chapter. 


Fort William-Port Arthur. 

The opening meeting of the Chapter was held on September 19, 1944, 
The speaker was Mr. A. H. Britton, Field Representative for the Dominion 
Provincial Vocational Plan, and his subject was “The Rehabilitation Pro- 
gram as outlined by the Government”. 

The October meeting was held in the Prince Arthur Hotel, Port Arthur, 
on Thursday, October 19, 1944. The speaker was Mr. E. G. Charnock, 
Chairman of the Transportation Committee, Fort William Chamber of 
Commerce. This talk was “How Come and So What of Freight Rates”. 


Kitchener 

The October meeting of the Chapter was held on Tuesday, October 
17th, 1944, at the Canadian General Rubber Co. Ltd., Galt, Ont. 

Che speaker was our Ontario President, Mr. H. M. Hetherington, R.1.A., 
and his subject was “Cost Accountants and Credit Managers in Partnership.” 


Hamilton 
The October meeting of the Hamilton Chapter was held on Tuesday, 
October 10th, 1944, at the Royal Connaught Hotel. This meeting took the 
form of a Joint Meeting with The National Office Management Association. 
A panel discussion took place and the subject was “Critical Labor 
Area Problems as Affecting Office Managers”’. 
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COST STUDIES PUBLISHED BY THE SOCIETY 


(Copies available at 50 cents each). 


Accounting in the Public Interest tae ade - , April, 1944 
Accounting System, Plamming a Factory .........sessescsseseesesensessssensensaneneenecsaneensencsssnenney 

After Victory—What? .....ccssecsesecsseseessessesssenssnesessncenens 
Aviation in Canada—History and Development of 
Aircraft Production—Cost Determination In. ........... 
eR NE so scateconssssasatvancassicavensainsmebecesinnipcentnssocaticess 
British Empire Content Certificate Preparation of . 
Budgetary Control as an Aid to Business Profit ........ 
Budgetary Control, Cosi Accounting and. ......... 
Budgetary Control 
Budgetary Control asouseseaize 
Budgetary Controls That Control ....... 
Business, Control of, Ltt Budget 
Business Organization a : 
Canadian Government W ork Production ‘Contracts | reais 
Cancellation Procedure in an Electrical Products Mfg. Co. 
Canning—Food Accounting for Raw Materials in ........ 








































Canning Industry—Costs in—With Special Reference to Tomato Producers. 1943 
Catering Business—Costing fOr a .....-s.csecssssseseesessnesssssnecsnssnecsneenscenccnnecseeeneenys June- — 1943 
Clear “Tisivicitie tte DERTGGOIEIE ona .scicicccsnsscccseosesecsesscccescecccenasesonsensconecesrmceess ... June-July, 1942 
Co-ordination of Production and Distribution .. satsetisacwiserasanteed Oct., 1939 
CIE Se FRC ois siccscnias cs seccasonsrscaesenscatsinees an .Feb., 1941 
Contract Bonus System Wage Incentive System . ‘ ....Mar., 1942 
CN Ne I occ scan ducdgeoncsuaneced insassivesdecdeauivcnsedcstostiases tes tseirustaeenisensineeereee aes Nov., 1942 





I oo cassciclartiececerscaseacarencrcess , July, peony +» 1941 
Costing—Marginal ara GoniveTAIOGAN ......osscaccss cc Jan., 1941 
CI aoa cacs sccasescnecvncssecesseuaszscveanousness rastactbentadatsenstoiousatesnesieatele Apr., 1943 
Cost Plus—Contract System ................. ... June ju? 1942 
RR TI osc can cancasvsna siesta cencrsjevtbsonvssneaviessecenst ... June-July, 1944 
Costing as an Aid to Sound Management .................:00000 . June-July, 1944 
Chocolate and Confectionery Factory, Cost eee GO Sscssccaces -scchadsavecscelesneseieee ept., 1940 
Cost Accounting Problems. ....... ie ejakiuéss Gansues tuuscocaaxteqiectiees aa 


Cost Application—Newer Fields in .... 
Come WEG, WOR CE sesccccciisevessscecaccscessses 
Cost Studies on Proposed Change in Process . 
Cost System of The Norton Co. ............ccceeee 
Costs and Overhead in a Department Store . 
Cash and Balance Sheet Budgeting ..................... 
Cost Accounting for Distribution and Selling . 
Cost Accounting, EN orcciccsersecsossecies <ocsene 
Cost Problems in Relation to Power ................ 


Credit Executive, His Work and Philosophy .. : ssa ....Mar., 1939 
COSTE TRE, “TIGR MONON oss cessssisnsssncasisesneasonscauceoseosecansassrecesscesatnaneeesns Mar., 1942 
Tr TI aN ooo ccnguceccnscccanoveacinaes rccearcdccetseuvecdiatens ... June-July, 1938 
Te OO, Fe MINN vice sexcsinescsnscassasseasnsnconcaveonses Ss iasecutiee reel Oct., 1942 
Department Store Management and Accounts, Some Phases of .............-. .... Sept., 1930 
Depreciated Assets—Accounting for Fully ‘ may 1944 


_ 
‘oS 
a 
w 


Depreciation on the Basis of Business Volume, Fixing . . 
Depreciation—A Practical Time Saving Plan of Accounting for Fixed Assets and Des. +» 1941 
DL AG I CI ooo sc xssiccacccassccnssscesensssotecaieseseressnetes cose Apr., 1939 
RMN, i ooo, cis sa ca ca cusinccstdncxedasasauasavces\asvexeninvarssacacatustauicccenceurees aa 

Differential or Marginal Costs ......... IE AY Re Uae nee 

Electrical Power Cost, Control of . OR 
Wifwctatcnl Witsoe COmmtee occcsssscsscssccccosasscesscsssastacsusssoscnssisconsceess 
Electrical Products Company—Cost Accounting in an .... Sees: 
Exchange Fluctuations in Relation to Accounting .................. Pee 
Executive Requires From the Cost Accountant, What the ................. 
Excess Profits Tax .............. ae 

Excess Profits Tax Act ........ Sa 

Factory Accounting System, Planning a. ...................0 
Financial Officer—The Chief and leis Managem 
Re ooo cccactestek ccanccsctonasesscesteesxcacaceccssivicievinercscanesied 
Fuel for Thought ..................-+. 
Fixed Assets—Accounting For .. 
RN NO eee tccrese ons sasctancirics veansoeencintenrcersovesiuaaesele 

Gas Company, Accounting and Costing Problems of a .. 

Government Purchases, Cost Accounting for .............:.::cc00 Pe 
Group Bonus System of DeForest Radio Corporation, Led. Sresicnteavecssaetate oO. 
oR IR IER IRN ALES LAINE a aye 
History and Development of Accounting Sacpetsve edechonceeuecuerieepateee 
Industrial Costs—A Major Factor in ......... ae a 
Industrial Engineer to Accountancy Department, Relation of . 
pate lar Ae EH DECOR eee 
Trcemtive and Sectrigy, Pataricitte 6 ...........:ccccsssssssccscsccssescsesesscssccesosesesssesens 
Inventories—The Cost Approach 0 ou.......ccscccscssccssecsssesseeeseseseseecsenes sep keaeee : 
Income and Excess Profits Taxes as They Relate to Corporations .......... 
Insurance of Employment 
Inter-Play of Brewery Costs. ...........000.+- 
Inventory, Preparation and Taking of . 
Inventory Control 
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Inventory Method—Last In-First Out 
Labour’s Aims and panel us 
Labour Costs—Control of soceuiniseieees é 
I TID oc iccsvcrececsiecesssarevovicsonvenncervensncennscesnsssees 
Labour Measurement Through the Bedaux Method . 

Last In - First Out Inventory Method 

Laundry Industry To-day .............000+ aa 
RIED, ROIIIIINE pisircccccpersesescsssesnrs saceaxanseccenesses 
Management—Science, Vocation or Profession 
Management’s Aims and Responsibilities ............. ...c0000 
Management’s Responsibility to Society ...... 
Minimum Wages in Relation to Costs . lanai 
Maintenance Expenditure, Control Of ...........:cccccsssesceeseesseescesceseeneeeseseeseenseenens 
Material Control—Prime, Without Detailed Perpetual Inventory Methods . 


































Mining AcCOUNCING ........--s.ssscsecssseeseeseseeeeesseneanes e 

Municipal Taxation in Canada, “Problem of SORE ESS ee ..Dec., 1939 

Municipal Costs, The Practical Treatment Of ....c..cscccssssessssssssssessssseees .Aug., 1940 
a auaias beet ences .Aug., 1940 


Municipal Councils, Costing For ....... 
New Industry, Launching TEER é 
Newspaper, Making of a Modern .............. 
Newsprint Industry, Accounting in the ....... oe be 
Operations—Control of Through Effective Organization | ance 
Office Discipline—Training, Control Make Good 

Office Management—This Job of sexes bustin 
Overhead Variations—Analysis of . 2 eee 
Overhead Expenses in Relation to Production Volume ............ 
I, MEIER gcenevesvcusnsensennancensesstssunnoensentonvesesenes 
Payroll AccOUNtINg qu... 
Payroll Methods in Wartime ...... ; . ’ 
Personnel Maniger—Responsibilities ate aanenedeountateaticas 
DME RIMGNIREY, CORE 100 CER one necccccccsceosincpoccosestacss ccsedsuunioaae 
Planner—The Professional ie sbeas ciate acer eaed 
Plant Engineering in Relation FEE he ae A IRE 
Plant Expenditures and Depreciation—Control of. ..... 
Post War Planning—The Role of the Industrial Accountant e ws.May, 1944 
Post-War Accounting Procedures idecusetinecsuseseve seresstunspunlnecese 

Price Control—Trends im ............:cccccseeeeeeee 
Profit—How to Budget a ........ ae 
Production Management—Recent “Developments _ in oe: 
ERNE REN occ casstnssnscanacoeatsnecionteposecvascasnonivieses : 
Pulpwood Industry—Costs in . sensi dajerentachadseiovicicons 
Purchases Under a annie System : 
Priorities 

Profitable Sales Prices, Their Costs and Proof of Both . 
Punched Card Method of Accounting ................ 
Purchasing Policies, Constructive 

Railway Costs . ek 
Reports, Presentation of, From an “Executive Viewpoint : 
Rubber Industry, Cost Accounting in - 

Rubber Industry, Accounting Control in 

Sales and Distribution Expense, Control of . 

Sales Analysis as a Medium of Control 

Sales Manager, The—and Management 

Scope of Industrial Engineering in Industry 

Sales Manager and the Cost Department ......... 
Selling Prices, Relation of Costs to Determination of. 
Standard Costs ..... At cbariieiaanats 
Standard Costs—What Are 

Standardized Costs _........... : 

Standard Costs, Objectives of .. 

Statistics Can Help Costing ; 
Steel Fabricating Industry—Cost Accounting im .o.....cccccceccccesscecssescecceeeeeeseeseeeeees 
Steel Canister Industry, Cost System fOr ...........:ccccccseccsssseseseesesceeees ie 
Steel Tube Industry, Cost Accounting in A 
Storekeeping—Economics of Good ................00:c00000: pectin 
Textile Plant, Process Costs in a . cestenca 
Time Study—Some Psychological Aspects ‘of . , 
Time and Motion Studies, The Cost Accountant and . aie 
Traffic Management in Modern Industry in Wartime ......................... 
PIII NUNN oc. ccs 'consussancuccaqssscacechavanssecaccepasveoccusboanseseesons 
Unemployment Insurance Act and Its Regulations ives 
Unemployment Insurance and Its nade 

Costing for Valentine Tanks ...................... at 
Visible Cards and Administration 
Wage Systems 

War Contracts—Costing of . 

War Orders and Overhead Distribution ........cccccccseccsecce. 
War Time Prices and Trade Board Regulations. ees 

War Contracts—Cost Accounting on .0....0....ccc00. 
War Production Order—Costing On ae: 
I IED: GENES TINE a civcicsicssesceccencassoscsssvnssscisizasoosseoscduccecnancansamses ain venadene 




















